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FIELD OF THE INVENTION 

The invention relates to an apparatus for reproducing programs, comprising 
storage means for storing a plurality of stored programs. 

The invention further relates to a method of reproducing programs from a 
5 plurality of stored programs. 

BACKGROUND OF THE INVENTION 

An apparatus as defined above is widely known. For example, a video recorder 
is capable of storing TV programs onto a video tape or a video disk, and reproducing said 

10 programs on a TV screen, e.g. of a television which is connected to the video recorder. 
Televisions are known which have a built-in video recorder or are capable of controlling a 
connected video recorder. The invention relates to any of such apparatuses. 

It is also known to store a table of contents comprising information about the 
programs stored on a collection of video tapes or video disks. This table can be inspected by a 

1 5 user, allowing the user to select a program to be reproduced, possibly after following 

instructions to insert the right tape or disk. The apparatus is then capable of locating the start 
of the selected program automatically. Despite such measures, it remains difficult for the user 
to keep track of all the programs in the video collection. As a consequence, it is difficult to 
find programs which suit the user's needs at a particular moment. 

20 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the invention to assist the user in selecting programs from the 
storage means to be reproduced. To this end, the apparatus according to the invention is 
characterized in that the apparatus comprises scheduling means which are adapted to select a 
25 subset of said plurality of stored programs and compose a reproduction schedule of said subset 
in accordance with a user profile, the apparatus being adapted to reproduce the stored 
programs of said subset in accordance with said reproduction schedule. In this way, it is 
achieved that stored programs are as easily accessible as broadcast programs received from an 
antenna or cable network. Users are accustomed to being given ready-to-view program 
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schedules, one for each TV channel received. The apparatus according to the invention 
proposes a similar program schedule to the user, differing only in that the programs of the 
schedule are obtained from a local storage device. In such a way, an 'evening program' could 
be composed which consists entirely of stored programs. The user profile could comprise 
5 simple guidelines, e.g. scheduling in order of recording. However, in a preferred embodiment, 
aspects of said user profile are a succession of program categories and/or a maximum duration 
of the reproduction schedule. For example, the user profile may specify that the schedule 
should have a duration of about three hours, and preferably start with a quiz, end with a movie, 
and further comprise a comedy or music program. Such program category information can be 

10 stored along with the programs and obtained by hand coding or using information from the 
Internet or service information from a digital broadcast stream, e.g. DVB-SI. If multiple 
episodes of a TV series are currently stored, the scheduling means could take their serial 
number into account and select always the one with the lowest serial number. 

A further embodiment of the apparatus according to the invention is 

15 characterized in that the apparatus further comprises user-operable editing means for altering 
the reproduction schedule and/or the user profile. In this way, it is achieved that, if the user 
does not like the reproduction schedule as proposed by the scheduling means, the user is 
allowed to reorder the programs of the schedule, or replace them by other programs. Also, the 
user may be allowed to edit the user profile, i.e. the rules which are used by the scheduling 

20 means for composing the reproduction schedule. Thus, user profiles may be specified 
explicitly by the user. However, they may also be generated by means of habit watching. 
Prototypical user profiles may be built in by the manufacturer of the apparatus or downloaded 
via a communication channel. 

A further embodiment of the apparatus according to the invention, further 

25 comprising receiving means for receiving broadcast programs from a plurality of channels, 
and selection means for selecting a subset of said broadcast programs, is characterized in that 
the scheduling means are further adapted to include broadcast programs of said subset of 
broadcast programs in the reproduction schedule. In this way, it is achieved that both 
broadcast programs and stored programs can be included in the reproduction schedule 

30 composed by the scheduling means, which enables the reproduction schedule to comprise an 
attractive mix of topical programs and stored programs. The selection means may comprise an 
electronic program guide (EPG), allowing a user to select broadcast programs manually. 
Alternatively, the selection means are capable of selecting broadcast programs automatically 
in accordance with user preferences registered in a user profile. 
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In general, including broadcast programs in the reproduction schedule yields 
gaps between these programs, because they may be received through different channels at 
different times. A preferred embodiment is characterized in that the scheduling means are 
further adapted to fill a gap in the reproduction schedule before or after a broadcast program 
with at least a part of a stored program. As the apparatus has knowledge of the length of the 
stored programs and the length of the gap, it is able to select one or more stored programs 
which fill the gap, and comply with the user profile, as much as possible. In a further 
embodiment, the apparatus according to the invention is capable of controlling the speed of 
reproducing a stored program. By slightly increasing or decreasing the reproduction speed, it 
becomes possible to fill a gap exactly, or better, leaving a small pause of predetermined length 
between the consecutive programs. Alternatively, a stored program may be interrupted for a 
broadcast program, e.g. a stored movie could be interrupted for a news bulletin. 

An advanced embodiment is characterized in that the scheduling means are 
further adapted to avoid an overlap between a broadcast program of the reproduction schedule 
and a stored program of the reproduction schedule by recording at least a part of the broadcast 
program while reproducing the stored program, and reproducing the broadcast program after 
the stored program. Apparatuses which are capable of simultaneously recording a broadcast 
program and reproducing a stored program are known per se, e.g. a TV controlling two or 
more video recorders, or a video recorder having a fast cache memory allowing simultaneous 
data storage and retrieval. Such a capability can be utilized by the scheduling means to 
postpone a broadcast program until the reproduction of a stored program ends. 

A further embodiment is characterized in that the apparatus further comprises 
virtual channel means for creating a user-selectable virtual channel for reproducing the 
programs of the reproduction schedule, the apparatus being adapted to control the receiving 
means to tune to a channel currently broadcasting a broadcast program of the reproduction 
schedule and to control the storage means to reproduce a stored program of the reproduction 
schedule. In this way, it is achieved that the user can select a virtual channel broadcasting the 
programs of the reproduction schedule. The virtual channel behaves like a normal channel to 
the user, hence it may be accessible through a preset number and be visible in an EPG. After 
selection of the virtual channel, the apparatus takes care of automatically switching between 
retrieving stored programs from the storage means or tuning to the genuine channels 
broadcasting the broadcast programs of the reproduction schedule. As a consequence, the user 
can view the scheduled programs by simply selecting the virtual channel. 
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BREF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the invention will be apparent from and elucidated 
by way of a non-limitative example with reference to a drawing in which: 

Figure 1 shows a diagram of a digital television receiver as an embodiment of 
the apparatus according to the invention, 

Figure 2 illustrates the process of composing a personal program schedule for a 
virtual channel. 



DESCRIPTION OF EMBODIMENTS 

Figure I shows a block diagram of a digital television receiver as an 
embodiment of the apparatus according to the invention. Digital broadcast streams, modulated 
on radio frequency (RF) signals, are received from the ether by an antenna 1 or, alternatively, 
from a cable network. The broadcast streams may be formatted, for example, in accordance 
with the Digital Video Broadcasting (DVB) standard. A tuner 2 comprises a standard analog 
RF receiving device which is capable of receiving said RF signals and selecting one of them to 
be output to a demodulator s. Which signal tuner 2 selects is dependent upon control data 
received from a central processing unit (CPU) 5. The demodulator 3 converts the analog signal 
into a digital packet stream, based on control signals received from the CPU 5. This packet 
stream is then output to a demultiplexer 4, which decomposes the packet stream into 
elementary video, audio or data streams. 

In an alternative embodiment of the invention, the packet stream is output from demodulator 3 
directly to the CPU 5. In this embodiment, the CPU 5 performs the tasks of the demultiplexer 
4, thereby eliminating the need for the demultiplexer 4. 

A video processor 8 decodes the elementary video stream received from the 
demultiplexer 4 or from the CPU 5. In preferred embodiments of the invention, the video 
processor 8 is an MPEG-2 decoder; however, any decoder may be used as long as the decoder 
is compatible with the type of coding used to code the video data. Decoded video data is then 
transmitted to a display screen 9. An audio processor 6 decodes the elementary audio stream 
received from the demultiplexer 4. Again, any decoder may be used as long as the decoder is 
compatible with the type of coding used to code the audio data. Decoded audio data is then 
transmitted to a speaker system 7. 

The demultiplexer 4 outputs the elementary data stream to the CPU 5. The CPU 
5 comprises one or more microprocessors capable of executing program instructions stored in 
a read-only memory (ROM) 12. These program instructions comprise parts of software 
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modules including, inter alia, a command module 13, an EPG module 14, a virtual channel 
module 15 and a scheduler module 16. Data processed by said software modules, e.g. DVB-SI 
data and user profile in fognation, may be stored in anon-volatile memory 11. The command 
module 13 is capable of controlling functions of the TV-set and transmitting data to the video 
processor 8 to be presented on the screen 9, A user command unit 10 receives user commands, 
e.g. through a remote control (not shown), and transmits them to the command module 13 for 
processing. For example, when the user enters a channel number, the command module 13 
controls the tuner 2 and the demultiplexer 4 to select the corresponding broadcast stream and 
data packets therein, and sends graphical data to the video processor 8 to present feedback on 
the screen 9, e.g. the preset number, while the channel name is being displayed for a few 
seconds. 

A digital video recorder 17 is controlled by the CPU 5, and capable of storing 
and reproducing programs and DVB-SI data. It may be built in the television receiver or may 
be a separate device under the control of the television receiver. 

The EPG module 14 interprets the DVB-SI data received from the 
demultiplexer 4 to collect information about the channels available in the received broadcast 
streams and about the programs scheduled for these channels. The EPG module 14 uses this 
information to generate an on-screen overview of programs scheduled for the channels in the 
received broadcast streams. It also allows the user to select programs to be viewed, recorded or 
reminded of. References to the selected programs are stored in the memory 11, which can be 
accessed by the virtual channel module 15. The virtual channel module 15 is capable of 
creating one or more virtual channels, featuring said selected programs stored in the memory 
11. The creation of said virtual channels is accomplished by manipulating the DVB-SI tables 
in such a way that the command module 13 and the EPG module 14 automatically recognize 
the new channels, thus avoiding the need for substantial adaptations of said modules. 

The scheduler module 16 is capable of co mposing a personal p rogram schedule 
for an y of the virtuaLchannels, comprisin g reco rded programs and/or broadcast progran^s, 
SuchjjersjmaLpro jgram^scheduje jna y be composed in response to a user qQn?TTiflTid, nr 
A tUlOm a t icgLiy Q" a daily basis . Forcom posing a personal program schedule, the user profile of 
the ^heduler module 16 further comprises . guidgUnj^ specihjng how the schedule should be 
coniRfls.Qd. Such Euidelines ma y^specifv thatihe program-schedule should have a certain 
^jjrati^, e.g. three h ours, and should be a succession of particu laLprogram type s, e.g. start 
with a quiz, end with a movie, and further com p rise a comedy or music program. Jh& 
scheduler module 16 allows multiple sets of guidelines to be stored, in order to suit multiple 
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users or circumstan ces. Users arc allowed to add, remove or alter suc h-sets of guidelines by 
means of t Jie,user-command-unit-rl O. Guidelines ma y also he prestnf^ .cj ^yJhfLHl^I^l^^SiillSI^ 
Dependent on the programs available on the video recorder 17 and in the received broadcast 
streams, Jh e^scheduler module 16 composes a schedule which is, as much as p ossible, in 
conformity with the selected set of, guiidclines^Fo r example, if the guidelines prescribe that the 
schedule should contain a comedy, but neither the video recorder 17 nor the broadcast , streams 
provi des a comedy, the scheduler module 16 may schedule a comic program^e.g . a cartoon or 
a cabaret, Rulgs^for such adaptations may be supplie d by the manufacturer, by the service 
information of a broadcast stream or by the user Such a rule ma y s pecify, for example, that a 
cartoon or cabaret can be scheduled inst ea d of a comed y, and vice versa. Another guideline 
n^ay specify that broadcasLpmgrams.havc _priori_tvj [:Lver,rec^^ storage 
oapacity on the video recorder 17 . The gui deline s may range from simple to com plex^ For 
example, the y could onl y,specifv^the- preferrc.d.start,time_ and end time of the progran^ 
schedul e. The schedule may then, for example, be composed by taking the following 
successive steps: 

Schedule all desired broadcast programs (in accordance with the user 
preferences in the user profile) between the start time and end time. 

If overlaps between the broadcast programs occur, assign priority ratings and 
reserve the programs having lower ratings to be recorded and remove them from the program 
schedule. 

If gaps occur, schedule recorded programs which fit in these gaps. 

If the guidelines specify a succession of program categories, e.g. a quiz or a 
show, followed by a comedy or a cartoon, followed by a movie, the schedule may be 
composed by successively searching, for each category, a program of that category. In the first 
instance, the EPG of the broadcast streams is searched. If no broadcast program will start 
within a particular period of time after the previous program of the program schedule, the 
contents of the video recorder 17 is inspected. If a program of the desired category is 
available, it is scheduled. Otherwise, a stored program of arbitrary category is scheduled. 
Dependent on the available processing resources, the process of composing a program 
schedule may be more complex. For example, the process may be iterative, to find an optimal 
schedule having few gaps and conforming with the guidelines as well as possible. Dependent 
on the sophistication of the video recorder 17, various options for dealing with gaps and 
overlaps are available. If the video recorder 17 is disconnected or has no storage capacity 
available, and a time conflict occurs between two or more broadcast programs, the one with 
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the highest priority rating is selected for display. If storage capacity is available, the programs 
having the lower ratings are recorded on the video recorder 17. The scheduler module 16 
further maintains a database of information about the programs available on the video recorder 
17, e.g. their title, duration and program category. If a gap is encountered in the schedule of 
5 the virtual channel, the scheduler module 16 searches the database for recorded programs 
having a length which is substantially equal to the length of the gap. If such programs are 
found, one of them is scheduled for the virtual channel to fill the gap. Alternatively, various 
shorter recorded programs are combined to fill the gap, or a longer recorded program is split 
into several parts, each filling a different gap in the schedule of the virtual channel, e.g. before 

10 and after a news bulletin. The scheduler module 16 may control the video recorder 17 to 

reproduce a program with slightly increased speed if it is just too long, to fill a gap, in order to 
fill the gap exactly or leave a small pause of predetermined length,. e.g. 5 minutes. Similarly, a 
program which is just too short to fill a gap may be reproduced with slightly decreased speed, 
to avoid long pauses between programs. If the video recorder 17 is capable of simultaneously 

15 recording a first program and reproducing a second program, a broadcast program may be 
shifted in time so that it starts only when the reproduction of a recorded program has ended. 
The scheduler module 16 is thus capable of solving time conflicts between programs which 
are broadcast via the received broadcast streams, by time-shifting the programs or inserting 
recorded programs. 

20 Figure 2 shows the composition of a program schedule for a virtual channel 

CH-V comprising programs from a video recorder VCR and two broadcast streams CH-A and 
CH-B, Program Al from CH-A and program B2 from CH-B are scheduled for CH-V, leaving 
a gap between them. Program R3 from VCR is scheduled to fill that gap. As R3 is slightly 
longer than the length of the gap, the reproduction speed of R3 is increased to make it end a 

25 few minutes before the start of B2. Program R2 from VCR is scheduled after B2, and program 
A4 from CH-A is scheduled after R2, which is achieved by shifting it in time, i.e. recording it 
while VCR is reproducing R2. When R2 ends, VCR starts reproducing A4, while still 
recording the remainder of R4. The reproduction speed of A4 is increased to make up for the 
lost time, so that the subsequent program B4 does not need to be shifted in time anymore. 

30 Although the invention has been described with reference to particular 

illustrative embodiments, variations and modifications are possible within the scope of the 
inventive concept. Thus, for example, the various software modules may be implemented and 
combined in several ways or located in different devices, e.g. a set-top box or a video recorder. 
The video recorder 17 may be a conventional video cassette recorder or an optical recording 
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system. It may comprise a fast disk-cache or several read/write mechanisms for simultaneous 
recording and playback. It may have an automatic loading mechanism for loading 
exchangeable data carriers such as video tapes and optical discs. Alternatively, the apparatus 
may generate.messages to request the user to exchange data carriers. 
5 In summary, the invention relates to an apparatus for reproducing programs, 

comprising storage means for storing a plurality of stored programs, for example, a television 
receiver comprising or controlling a video recorder. The apparatus comprises scheduling 
means for composing a personal reproduction schedule of a subset of said plurality of stored 
programs, in accordance with a user profile. If the apparatus is also capable of receiving 
10 broadcast programs, the scheduling means are adapted to include said broadcast programs in 
the reproduction schedule. A user-selectable virtual channel may be provided for easy 
inspection and execution of the reproduction schedule. 
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1- An apparatus for reproducing programs, comprising storage means for storing a 

plurality of stored programs, characterized in that the apparatus comprises scheduling means 
which are adapted to select a subset of said plurality of stored programs and compose a 
reproduction schedule of said subset in accordance with a user profile, the apparatus being 
adapted to reproduce the stored programs of said subset in accordance with said reproduction 
schedule. 

2. An apparatus as claimed in claim 1, characterized in that aspects of said user 
profile are a succession of program categories and/or a maximum duration of the reproduction 
schedule. 

3. An apparatus as claimed in claim 1 or 2, characterized in that the apparatus 
further comprises user-operable editing means for altering the reproduction schedule and/or 
the user profile. 

4. An apparatus as claimed in anyone of claims 1 to 3, the apparatus further 
comprising receiving means for receiving broadcast programs from a plurality of channels, 
and selection means for selecting a subset of said broadcast programs, characterized in that 
the scheduling means are further adapted to include broadcast programs of said subset of 
broadcast programs in the reproduction schedule. 

5. An apparatus as claimed in claim 4, characterized in that the scheduling 
means are further adapted to fill a gap in the reproduction schedule before or after a broadcast 
program with at least a part of a stored program. 



6. An apparatus as claimed in claim 5, characterized in that the scheduling 

means are further adapted to control the speed of a reproduction of the stored program so as to 
substantially render the length of said reproduction equal to the length of the gap. 
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7. An apparatus as claimed in anyone of claims 4 to 6, the storage means being 

capable of simultaneously recording a broadcast program and reproducing a stored program, 
characterized in that the scheduling means are further adapted to avoid an overlap between a 
broadcast program of the reproduction schedule and a stored program of the reproduction 
schedule by recording at least a part of the broadcast program while reproducing the stored 
program, and reproducing the broadcast program after the stored program. 

8* An apparatus as claimed in anyone of claims 4 to 7, characterized in that the 

apparatus further comprises virtual channel means for creating a user-selectable virtual 
channel for reproducing the programs of die reproduction schedule, the apparatus being 
adapted to control the receiving means to tune to a channel currently broadcasting a broadcast 
program of the reproduction schedule and to control the storage means to reproduce a stored 
program of the reproduction schedule. 

9. A method of reproducing programs from a plurality of stored programs, 
characterized in that the method comprises a step of composing a reproduction schedule of a 
subset of said plurality of stored programs, and a step of reproducing the stored programs of 
said subset in accordance with said reproduction schedule. 

10. A method as claimed in claim 9, the method further comprising a step of 
receiving broadcast programs from a plurality of channels, and selecting a subset of said 
broadcast programs, characterized in that the scheduling means are further adapted to 
include broadcast programs of said subset of broadcast programs in the reproduction schedule. 

11* A method as claimed in Claim 10, characterized in that the method further 

comprises a step of creating a user-selectable virtual channel for reproducing the programs 
scheduled for the reproduction schedule. 
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